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Based on this gross calculation, approximat: /500 curic of cesiur 7 would be included

the plume. The total inventory of cesium-137 cal¢  ited by MAC’ E™" (GJPO 2000)

about 10 curies. Neither of these inventory estimates supports the reported 91,000 L (24,000 gal)
leak (Hanlon 2001). Based on Jones et al. (2000) the cesium-137 i tory that would res

from the reported 91,000 L (24,000 gal) loss would be approximately 1.14 x 10* Ci.

B.6.3 SOIL WATER CHEMIS'...Y MEASUREMENTS

Soil water chemistry measurements were not taken during the S tank farm shallow soils
investigation.

B.6.4 CHEMICAL INTERACTIONS
Chemical interactions were not analyzed durii  the S tank farm shallow soils investigation.
B.6.5 GROUNDWATER MEASUREMENTS

Groundwater measurements were not applicable to the S tank farm shallow soils investigat;
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Serne et al. (2001b) presents three possibilities for the borehole 41-09-39 core samples havii
higher matric suction. The first is that much less drainage (recharge) is occurrii  at this
borehole location than was observed at the other location at borehole 79-W23-1Y.  he secor
is that the samples were disturbed enov ~ du g coring that the water content and possibly f
density were altered enough to increase the matric suction values. The third is the possible
drying effect due to heat load from the high-heat tank SX-108.
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D.2.5 SCANNIN_ ___ _ _RON MICROSCOPY
D.2.5.1 Pristine Sediments

SEM inspection of uncontaminated sediments from borehole B8812 allowed the identificat  of
minerals whose abundance was too low for detection by bulk XRD. These minerals were
observed in very small quantities. In addition to minerals identified by XRD, barite, Fe-ox s,
rutile, pyroxene, apatite, zircon, and rare-e  1-element minerals were identified. Fe-oxi« . were
observed on the surfaces of some micas.

D.2.5.2 Laboratory Base Reacted Sediments

Sediments reacted with base in the laboratory (“Above B” composite) were considered to be
representative of subsurface sediments and the possible types of mineral surface reactions
secondary mineralization products that might be observed in waste-impacted sediments. T
sets of images are presented as illustrations of the mineral transformations observed in the
laboratory.

Micas were drastically altered by NaOH (Figure D.2.5.6). The surfaces and edges of the mic
were encrusted with secondary minerals, and the edges were dulled by dissolution and
weathering. Distinctive clusters of zeolitic minerals were precipitated (Figure ).2.5.7).

These took the form of starred clusters and balls, but also included cemented aggregates of ;  es
and blades. Zeolites also formed distinctive colonies and clusters on mineral surfaces

(Figure D.2.5.8). The secondary phases formed radiating clust _ cluster aggregates, and
singular balls on mica surfaces. These phases were apparently not detected by XRD (see
discussion above), indicating that they did not compose a significant mass fraction of the
sediment.
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D.3.3.2.2 Modeling. Modeling of Cs transport in the column experiments was performed* |
the reactive transport code CRUNCH (Steefel 2001). The code includes the capability for
simulatir ~ multi-component ion exchange coupled to aqueous complexation and mineral
precipitation and dissolution. Two sets of input were used to ¢y out the reactive tran _ Hrt
simulations. One set of selectivity coefficients and exchange site concentrations were
determined from a global fit of all of the batch Cs-Na, Cs-K, and Cs-Ca exchange experim 5
(Zachara et al. 2001) at background electrolyte concentrations of 5 M or less (Figure D.3.3
(these are referred to as the “batch parameters™). The other set of selectivity coefficients a1 i
concentrations was determined from batch and column experiments, with strong weighting of the
column experiments in the optimization procedure (these are referred to as the “column
parameters™). The fitting was carried out with the general fitting code PEST used in conjwi  m
with speciation calculations carried out by CRUNCH. In this way, the resulting parameter s
fully compatible with the reactive transport simulations of Cs migration in both the column
experiments and the field. The difference between the fits to the batch data presented here 1
those presented by (Zachara et al. 2001) is the inclusion of activity coefficient corrections and
aqueous complexation in the fitting procedure presented here.
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Figure D.3.5.5. Autoradiograph of Clasts From SX-108 that were

Previously Scree
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Na and Cs Profiles with Depth for

10 Molal Sodium Nitrate Sour Concentration.
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